Cyclic adenosine 3':5'-monophosphate and the induction of deoxyribonucleic acid synthesis in liver.
A mixture containing glucagon and thyroid hormone was previously devised that enhances markedly nuclear DNA replication and mitosis in the parenchymal liver cells of the unoperated rat. It is now shown that the glucagon of the stimulatory solution can be completely replaced by a mixture of a butyryl derivative of cyclic adenosine 3':5'-monophosphate and theophylline. Cyclic guanosine 3':5'-monophosphate and its butyryl derivatives and insulin and high levels of glucose are inactive. The inactivity of N2-monobutyryl cyclic guanosine 3':5'-monophosphate cannot be ascribed to rapid breakdown in the animal or to the impenetrability of the liver cell since the coumpound elevates the rate of hepatic amino acid transport and the activity of ornithine decarboxylase. The observation of others (MacManus, J.P., Franks, D.J., Youdale, T. & Braceland, B.M. (1972) Biochem. Biophys. Res. Commun. 49, 1201-1207) that the level of cylcic adenosine 3':5'-monophosphate is raised during most of the prereplicative period after 70% hepatectomy is confirmed. The evidence supports a positive role for adenosine 3':5-monophosphate in regulating DNA synthesis in the liver.